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AbstractofJP 11128634 (A) 
PROBLEM TO BE SOLVED: To suppress the 
formation of a low grade polymer, that is, an 
oligomeric material due to the decomposition of a 
filter material and a change in the structure of a 
nonwoven fabric by subjecting a hydrophobic 
nonwoven fabric to plasma treatment in an 
atmosphere of a rare gas-contg. gaseous mixture. 
SOLUTION: A reactor 1 in an apparatus used for 
plasma treatment is provided with a gas introducing 
hole 11 , a gas discharging hole 1 2, a hole 7 for 
carrying in a hydrophobic nonwoven fabric 4 and a 
hole 8 for carrying out the treated nonwoven fabric 4' 
and several pairs of electrode tubes 2, 3 are parallel 
arranged in the reactor 1 . The electrode tubes 2 are 
connected to the output of an AC power source 5, 
the electrode tubes 3 are grounded and the tubes 2, 
3 are insulated from the reactor 1 by insulators 6. At 
the time of plasma treatment, AC power is supplied 
from the AC power source 5 while introducing a rare 
gas-contg. gaseous mixture for plasma excitation 
from the gas introducing hole 1 1 and discharging it 
from the gas discharging hole 12, and a hydrophobic 
nonwoven fabric 4 carried in the reactor 1 is made 
hydrophilic by plasma treatment, in an atmosphere 
of the gaseous mixture. A change In flow rate in the 
resultant filter or in the particle removing 
performance of the filter and degeneration are 
suppressed. 
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Citation 1: JP11-128634A 

Title: Nonwoven Filter, Method of Manufacturing Nonwoven Filter, 

and Nonwoven Filter Cartridge 

Applicant: Nippon Millipore Kabushiki Kaisha, et al., Japan 
Abstract : 

Problem to be Solved: 

To provide a method of manufacturing a hydrophobic nonwoven 
filter to which an excellent hydrophobicity can be relatively easily 
imparted, while eliminating a problem such as contamination of a 
hydrophilic nonwoven upon treatment. 

Solution: 

A hydrophobic nonwoven filter is manufactured by subjecting 
a hydrophilic nonwoven to a plasma treatment in an atmosphere of 
a mixed gas containing a rare gas. 

Claims : 

1. A hydrophobic nonwoven filter manufactured by subjecting a 
hydrophilic nonwoven to a plasma treatment in an atmosphere of a 
mixed gas containing a rare gas. 

2. The hydrophobic nonwoven filter according to Claim 1, wherein 
the hydrophilic nonwoven is a nonwoven manufactured by any resin 
selected from the group consisting of: a polyester resin, a 
polyolefin resin, a halogen substituted polyolefin resin, and a 
resin containing fluorine atoms. 



[0033] 

In addition to a rare gas, the mixed gas containing a rare gas 
may preferably further contain at least one kind of gas selected 
from the group consisting of: hydrogen, nitrogen, oxide, ammonia, 
carbon monoxide, carbon dioxide, sulfur dioxide, and ketone. The 
rare gasmaypref erably be argon andhelium. When oxygen andnitrogen 
are used as a component other than the rare gas, a part thereof 
may be replaced with air. Ketone is used so as not to be condensed 
into liquid under predetermined temperature and pressure conditions . 
Acetone and methyetherketone are preferable. It is possible to 
contain formaldehyde as a component other than the rare gas. In 
this case, the mixed gas should be completely dried. 

[0035] 

In the hydrophobing treatment, the mixed gas may be sealed in 
a plasma treatment apparatus. However, when a large amount of 
nonwoven filter is treated or continuously supplied, it is 
preferable that, with a view to achieving a constant treatment, 
the mixed gas is continuously supplied in order that the composition 
of the mixed gas is not changed. A pressure of the mixed gas 
containing a rare gas may be pressures described as atmospheric 
plasma reactions in, e.g., JP1-306569A, JP2-151171A, JP3-241739A. 
Alternatively, the pressure may be a pressure where a mixed gas 
is present containing a rare gas, the pressure being more temperate 
as compared with a conventional vacuum plasma treatment. 
Preferably, the pressure is between 0.066 and 0.133 MPa. When a 
pressure around an atmospheric air is used, the apparatus can have 
a simpler structure, whereby the apparatus can be more easily 
managed. 
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Fig. 1 is a schematic view of a structural exanple of a treatment 
apparatus used in a plasma treatment of a filter used in a hydrophobic 
filter cartridge of the present invention. 

Fig. 2 is a schematic view of an assembling step in one embodiment 
of the hydrophobic filter cartridge of the present invention. 
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